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TUSUtAH ARTICLES 

This Invention relates to tubular articles such as 
condoms or catheters rendered antisdcrobially effective 
by incorporating therein an effect iv* amount of a 
non™ ionic sparingly water soluble a&tii&lcrebial agent 
such as triclosan into the sate rial such as natural 
rubber from which the article is sad?. 

For many eiastomeric tubular articles which are used in 
the medical or veterinary aciances It is ssften 
desirable to treat fch&m so they can prevent £ha passage 
of bacteria or virus or even have a microbiocidal 
effect at least at their surfaces. Such articles 
include catheters such a urethral catheters? condoms, 
wound drains, endotracheal tubes and ths like. 
Heretofore such articles have been treated with 
antimicrobial agents by washing with a solution of ths 
agent or by treating it with a cream or lubricating oil 
or powders which contain an antimicrobial agent, 

St would be useful if the aforementioned articles could 
he manufactured with the antimicrobial agent in situ, 
Unfortunately it has proved to be extremely difficult 
to produce articles made of rubbers such as natural 
rubber lat.es or the like incorporating an antimicrobial 
agent. For example, the agents have tendency to 
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dest&balise the materials from which the article is 
formed* for example fey -causing- gelling of a latex. 
However, a aethed has bow been discovered which allows 
articles to tee formed which incorporate aft 
antimicrobially effective amount cf an agent which 
reduces the tendency for bacteria to grow on. the 
surface of the article and then improves the barrier 
properties of ths article against transmission of 
bacteria and even of viruses such as the HIV and 
hepatitis B virus. 

$he present invention provides a method for the 
manufacture of an antimicrobially effective tubular 
article which comprises including an antiaierobially 
effective amount of a non-ionic sparingly water soluble 
antimicrobial agent into the article prior to forming 
the article. 

The present invention also provides an antimicrobial 
tubular article which contains a non-ionic sparingly 
water soluble antimicrobial agent. 

The antimicrobial agent is non~ ionic at neutral pH 
values and only sparingly soluble in water. By 
sparingly water soluble it is meant that the 
antimicrobial agent has a solubility in water at 30*C 
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of less than O.lgm/litrs, preferably less then 
0,OSgm/lltre. 

The article material will contain Ue within its body 
as opposed to residing only on its surface) an 
antlmiccobially effective amount of antimicrobial 
agent. Suitably the article material ssay contain Item 
0,1 to 10% w/w of antimicrobial agent, more suitably 
1 to S% w/w and preferably about l,0%vr»% 

The material which forms the article can be any one of 
those which are. conventionallly used for forming such 
articles especially condoms and include natural rubbs r , 
polyvinyl chloride and polyu re thane. The use of a 
natural rubber latex to form the article material is 
preferred. The use of a non-ionic sparingly soluble 
antimicrobial agent in a natural rubber latex article 
offers a ma thod of overcoming many cf the potential 
problems which could occur with natural rubber la tax 
articles if they are susceptible to penetration by 
virus such as those responsible for AIDS and 
Hepatitis 8, 

From the foregoing it will be appreciated that in a 
prefer sad aspect this invention provides a natural 
rubber latex tubular article which contains a 
non-ionic , sparingly soluble antimicrobial aoeat. 
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Th« preferred antimicrobial agent is 

2 , 4 , 4 * ~t r ichloro~2 ' *h^Srqs^3ifh«.»yX ether (triclosanh 

•Thus ia a peeferred aspect the present invention 
provides a natural rubber latex tubular article which 
contains 2,4,4* ~t r ichlo so-2 ' -hydroxydiphemyl ether, 

These antimicrobial agents are particularly suitable 
for incorporation into catheters and condoms forced 
from natural rubber latest. It has bean observed that 
natural rubber X® bices may ba coagulated by ionic 
antimicrobial agent. If articles formed from natural 
rubber iatices era to be treated with such 
antimicrobial agents i a the prior art, it is only after 
the rubber has bean vulcanised that this sen be 
achieved. The nature of the surface of cured rubber 
articles is such as to be not readily coated or 
impregnated with for example an antimicrobial agent, 
Methods of overcoming this problem have included 
coating the article with the antimicrobial agent in a 
binding agent modifying the rubber surface to make it 
responsive to Mnding the antimicrobial agent or by 
treating the surface with a solvent to cause the rubber 
to swell and then impregnating with the antimicrobial 
agent in the same or another solvent and finally 
removing the solvent, These processes are difficult to 



WO 9i>/02573 



PCT/GB89/0J04S 



- 5 - 

carry out and do not give a consistent product. 
Surprisingly it has been found that non-ionic, 
sparingly water soluble antimicrobial agents do net 
coagulate natural rubber latex. This enables the 
antimicrobial agent to be uniformly mixed with the 
rubber latex in ths fluid pre~cured state which makes 
manufacture of rubber articles made therefrom easier as 
it requires no post-cure operations on the article and 
can also provide a more consistent product* The low 
solubility of the antimicrobial agent means that it is 
not removed during the leaching step in the tubular 
article manufacturing process yet the antimicrobial 
agent in found to be effectively released from both the 
inside and outside of the article under conditions of 
which simulate wear. 

Suitable non- ionic, sparingly soluble antimicrobial 
agents include phenol derivatives such as chlorophane, 
diehloroxyienol, hexachioraphane? diphenyl derivatives,, 
haiogenated hydroxy diphenyl derivatives such as 
diphenyl ethers for example 2,4,4' ~tr ichloco~2 ' -hydroxy 
diphenyl ether { trioiosan) ; and agents such as 
diacetylamino-aaotoiuene and tr iciocarben < The 
preferred antimicrobial agent is trioiosan. 

The articles containing antimicrobial agent may be 
prepared by mixing the required amount of agent with 
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the article s&ateriaX* for example aa aqueous dispersion 
such as a natural rubber latex. The agent say have 
beets previously formed inis a dispersion by mixing with 
a little of the latex or by mixing with water and 
dispersing agents « the rest of the latex may he 
gradually mixes with this dispersion until a homogenous 
mixture results, fhe article is then formed in the 
usual manner. 

Thus, a former may be first dipped into a coagulant 
solution, and allowed to dry, thereafter the coated 
former is dipped into ths latex, removed, dried'and 
immersed in a leaching bath, lifter drying the article 
ssay tuau be 'c»r«d». Alternatively, condoms or 
catheters may he prepared by conventional processes not 
employing coagulatants , for example acid, gellation or 
heat gellation as well as multivalent cation gaiistion. 
Condoms are most aptly prepared by the conventional 
double dipping process. 

In a process described above the antimicrobial agent 
may be distributed through the whole of the article 
mate rial if desired so that the agent may be released 
from both the inside and the outside of the article. 
However, it may be desirable for some purposes to have 
the agent available only on the inside or 
wearer-contacting surface of the article , The agent 
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may fee present therefore in the material which forms 
the last coat oh the former., that is fceeoaes the inside 
of the article when the article is removed from the 
former. Thus with a condom the vaginal flora is less 
likely to be disturbed. Reversing the method when 
producing a catheter means that a product can be 
produced where most of the antibacterial agent can be 
available on the outside of the catheter. 

it will fee understood that in a preferred aspect this 
invention provides a thin polymer ce$So» which contains 
2,4,4* ~ trichloro - 2 s ~ hydroxydiphenyl ether 
(triclosan). 

Such condoms incorporating a non-ionic sparingly water 
soluble antimicrobial agent offer the user a higher 
degree of protection from common infecting organisms 
that might penetrate through any discontinuity in the 
condom. 

The present invention provides a method of reducing the 
risk of infection which comprises using thin polymer 
condom which contain 2,4,4* - trichloro - 2* - . 
hydroxydiphenyl ether ttricXosan) . •• ¥he condom contains 
an antimieorbially effective amount of trielosaa, The 
fericiosan provides a protection for the period of use 
by improving the harrier property of the condom, for 
example with respect to HIV* 
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in a further preferred aspect the present invention 
provides a condom which contains a non-ionic, sparingly 
water soluble antimicrobial agent and which has at 
least on the inside surface thereof a powder containing 
triclosan. 

The powder may contain an antimicrobially effective 
amount of triclosan, The powder aay suitably 
contain from 0,1 to 10% v&t of triclosan, mora suitably 
may contain from 0.5 to S% w/w and preferably contains 
about 1% w/w. 

*h« powder containing an anfimicrobiaiiy effective 
amount of triclosan may b» obtained by methods which 
comprise aiding of the ingredients, Suitable methods 
include {&} sssixing a solution of triclosan in acetone 
with the powdsr, drying, grinding and sieving the 
resulting powder to remove large particles and (b) 
mixing the dry powders together. 

The powder containing triclosan may be coated onto the 
inside of the condom incorporating the non-ionic, 
sparingly water soluble antimicrobial agent such as 
triclosan itself in the way lubricating powders are 
conventionally applied s 



vmn/msn 



The article according to this invention mf also 
contain a further antibacterial agent is desired, Sot 
example zhUtkmi&im diflueooate* 

The following examples illustrate the invention. 

A condom former of glass is thoroughly washed using 
dilute acid or alkali solutions, The former is rinsed 
in soft water and dried. ?he former is dipped into the 
natural rubber latex. The former is removed and the 
latex coating dried and evenly distributed over the 
former by rotation and agitation of the former. The 
former is then dipped a second time into the latex 
since a second layer of latex seduces the chance of any 
pin-holes remaining in the final product. The former 
is removed and the second esat dried. The article is 
then leached in a tank of warm water at ?Q 8 C for two 
minutes. After leaching the former is dipped in an 
aqueous solution containing 10% w/w of chlorfeexidiae 
digluconats for 20 seconds and then removed and shaken 
to remove any adhering water droplets. 

The rubber latex contained 1% by weight of fciclosan. 
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This -ms prepared as follows r~ 

Tha hydroxy halogenated bi phenyl ether 
^^-trichloro^-h^exj. di phenyl ether (triclosaaj 
was incorporated into a natural rubber latex by mining 
trielosan (2lg) with a snail quantity of latex to fora 
a paste, ^ha latex was gradually diluted with ssore 
latex until the required concentration was achieved, 
The final latex formulation was;- ' 

Latex {42%} 4S40g 
Triclosan 2lg 

EX&Hg&S 2 

ffee procsdnra of Example 1 was repeated omitting the 
chicchexidine step. 



The procedure of Example 2 was repeated but the 
triclosan was incorporated into the first latex only. 
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A catheter is prepared toy a multiple dipping process 
whereby a formes c-f appropriate sis® is repeatedly 
dipped in a bath of pre-vuicanised rubber late* to 
build up layers of rubber to give the required wall 
thickness. The final latex dip incorporated 1% 
triciosan (based on solids content of latex), 
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mm 

I A method for the manufacture of an aatiaicrobially 
affective tubular article which comprises 
including an antimicrobial Xy effective amount 'of a 
non-ionic sparingly water soluble antimicrobial 
agent into the article material prior to forming 
the article. 



A method as claimed in elasiss' 1 
antimicrobial agent is 
2,4,4 s 



3 A method as claimed in claim 2 wherein the article 
is a condom, 

4 A method as claimed in claim 2 wherein the article 
is a catheter. 

5 A method as claimed in any ciaima i to 4 whsrein 
the material is a natural rubber latex. 



A tubular article which includes an 
antimicrobially effective amount of a non-ionic 
sparingly water soluble antimicrobial agent. 
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7 An article as claimed is claim 6 wherein the 
animicrobial $$s&t in 

a^^^tcichloro-S^hydroscydiphenyl ether, 

8 An article as claimed in dais ? which is « 

9 An article as claimed in claim S which is a 
catheter, 

10 An article as claimed in any of claims 6 to 9 
wherein the material is natural rubber 
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